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(54) UQUID CRYSTAL DISPLAY AND IMAGE DISPLAY APPUCATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a glaring feeling by improving 
the contrast and gap uniformity as display quality which are problems of -^r^^ W V 
spacers of a liquid crystal display element. 

SOLUTION: On one of a couple of substrates 2a and 2b which face eacl 
other across liquid crystal 3, a liquid crystal display element has 
projection 1 2 of a specific height, forming a cell gap, arranged regularly 
on the black matrix of pixels of the same color. Consequently, the 
uniformity of the spacer distribution of the projections 12 or spacers is 
improved and gap variation due to variance in the film thickness of the 
base layers of the projections can be suppressed. Further, variance in 
the alignment state due to a gap and lubbing resulting from a peripheral 
stage difference can be suppressed even in an alignment state because 
of differences of color pixels. Consequently, while a spacer cohesion 
causing defects in bright point and a glaringness in a dark- 
circumference state can be suppressed, the gap uniformity as a roll of 
the spacers can be improved. 
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■rs#SO«?^W-r ^^1 2cr)i8Mtc-:3i/^TM^ 
§0 09 (T) ~ (X) THis ^$S(D§lg^l 2i::J^'5- 
©5^1 3©/^^f->'fC0l/^Ts «^^^mC)i*LT4 

M^^Lfco #s®;g?**-rs^i 2Jw^fc«. -r 

30 '^TcDlli*{i:)i^jSLT:5^'5-(D?;§ei 3^JI5^LTt/^ 

So cinfcit). iBiRi©^^'l4^HSii i:j!)^T'^So 
[0 0 6 0] — )iSS^{c. 1 2<oi^m^\,iy^ V V V 

-So 

[0 0 6 I ] i^{C. ?ige*3<i;t>*^~— ^(DWffi^figtC 

ov^T^ 1 OfcJ;t>*0 1 1 ^OJ^fiX;^}£{co 
40 l^TSiB^t-So :S^5-©5^1 3<DT«fii:*S»«c2 a 

T01 0^#b§LTM'^So ;9'^X»iK2 a±tcBM 

±{c§^i 2^^ttTi/^So com-^. uMommcom 

1 8 (-<) T^'<fc*5-7^;U:Jf£0<}:'5*R. G, B 
50 [0 0 6 2] U*^L. C<D||SSiCDJ^®-e{ii|$^0^ l 
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2JW^^5-«D5i®l S^m^T^Oic. 01 1 

OR, G, BOfeS (CF) %}g^-r^^{C. i/^-rti*^ 

CO 0 6 3] ^LT^ ■r'^Tc^H^tc^i.fltJLT. 5^1 
2, 1 3 igrJg^-rSo Ctia^-^^y ^*-r«^ 
B 1 2 1 3^y^ h V V'^X^^^-$t—~y 

[0 0 6 4] co^viz^ ^^-^f^m!^-t?>rcit(Dm 
o^i-iftti^nmiiR, G, B<om^-^t>itic^*)^ 

[0 0 6 5] S/c. ±IBa*g2 a, Zh^m^^tzm^^ 

•T?^'^/cj:^*^i 2^j^figL/fcfecD*ffljgt-rso m 
w^ii:m\^m7 ^mmLxmit-f^t>\ ^12, 13 

^&5«-&«}Jfe}#xa«ra-ro a« 2 a . 2 b±lz^ 1 

[0 0 6 6] Sfc. *^->''i';i'^{i:jg^Lfc?:§® 1 2 
OffiB^cov^Ts >l^lRl-r-5TUf'»IS2 bCDifcDffiBtc 

««^M* if 0±{cS < C T' % § o h^yi^ 

[0 0 6 7] c(D^m(om6(Dmm(Dmm^mi z^s^ 

^m'f<Dmmtm5(DmmcDmmtmmx-&^i}\ ^ 

[0 0 6 8] ^is^zf^s.-mB(Dmmmmc':>i^x 
mi z^^zsmi 3^m-oxm.m-r?>o ^^-(d^i 
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ft!iomofnj:t)-m±'>:ft< L^co c<Dm^. tie* 

K. G. B^rXh^-rr4^<D«^{c-ol/>T01 2 -e-)® 

[0 0 6 93 BMiziizm. 3J§d'DA^-^SJ|ijt)>C, 

S 81^ b X h 7 ^ ^ - :i > L <7) * ffl « L T . 
•?-0±(c, R, G. B(0^m (CF) ^JgfiK-rSo t<D 
mcBM±lci>R. G. B^feJ^fig-r^o ^©fc:46. 
10 i:BM<D@M*^^i;So ^na-^J:-5ifBM^©lS5*i: 

01 2 i:|iICJ;d{cxh'7'f:/WcBM© 
0#^©ia?^^-rS§^l 2 0@fi^{c, ^(D^l 2 

(DTmtti:^^>\i^m^-r?>o •9--i'x«bm±t. 

20 [0 0 7 0] -^-LT. t^XCOmmicMJ^^LX. ^ 1 

2. 1 3^m^-r^o ctit,i^^>'yy(o^^^m-r^m 

ei 2^^5— ©g;i®i 3^:7:^ huy^Tv^^--> 
^^■r^<Di}mi>-mff3X'^^o mye^um^x^diyzi- 

[0 0 7 1] mtc. ±mxm^rcmmi 2, 1 3^©^ 

[0 0,7 2] CCDi^tc. ^-V-yr^JgiS-r^fciiCDg^ 

^2{c^^sLT. Tmic-&m^mi^Lxm±if^n^o ^ 

<D«±tfi::5:SfeMttR, G, B©iB*i-a-|3€-trJ:»3|g 

n^<Dx\ •^y.d7Wj^^^pr^<,]^xyu^7.(ommt^ 
40 [ 0 0 7 3 ] c (o^m(Dm 7 <DmM(omWi^m 1 4 icm 

[0 0 7 4] ^fy^zfist^-^<ommmmc-Dt,^x 

mi A^m-oxmm-r^o ^^.-comBi soTmtrj: 

-5 as 2 a±(Dy'7y^-^hV^XBMi:A9^(0m<Dmm 
ti\ ^M<DM-i^<D^l 2(OTmt^^Sm2 a±(Dy 

CO^^. ef*.Ogff5<r)a 1 8 (7) 
50 -i';U^f<0d;'5:Q:K, G, B ^ 7. h "7 ^ y^(Dm-al>C-Dl^ 
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xm 1 4 -emm-r^o 

[0 0 7 5] BMiatzm. 3«^DA^ia^^fli*>& 

mc. R, G. ti<Dmm:^^<Dnst^<D^i 2t^^ 

[0 0 7 6] il(Di:^{c. R, G, BOBi^^mxmm 

[00 7 7] ^LT. -r^TcDHi^fCjttJSLT^ ^1 

15 1 2 i:^5-tDii^ai 3^y^ hvymx/^i^-=.> 

[0 0 7 8] Sfc. ±l3T'5E-</i?^ 1 2, 1 3^<Dfe 

[00 7 9] <l(D<fc^{C. ^■\'>y:/^je^-r«fc46©g§ 
0^±tfi::5:^&S«R. G, 

[0 0 8 0] c<o^m<Dm8(Dmm<DmM^mi 5icm 30 

tsioa«2a, zh<Dmmin^ r«S3^:n-ffiL. m^o 
^iSLm.\mmr^o hi sT^izi^-raisz b±{c5^ 

*^igi/^coT% ^jt^s-rso -iise^ifcti. y-hi3$s-^ 40 
[0 0 8 1] B*Ba?tj{C)i>f-rs^i 20/^^?- 

>'JCOl/^Tt4. ±fE^5, 6, 7CO|||f£(DJgST-3^b«: 
fe<Oi:|SIi:T. 7U'fS«2 b i;*^-7w-;Ui5f»K2 

a^ft5t)^■^^fcSfi:. ii^Ofet:^! 20fi«K^^7!)^ 
6#;^§Ci:*<T'^5o <lcD:^rST'fe. le^tCjhfJSL 

[0 0 8 2] Sfc. mi ~8 0||jjf|(DJ^g|(D?S^«^^ 50 
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s^fli^fcH«ia^fS;ffl«iig LT <fc 

[0 0 8 3] 

[f^0^©?am] c(7)igB^tDii^^iiatgo?s^^^B 
0^5 >j/ ^ V h u i'xifcMiije^ifciBeLfcOT-. lii^ 

T*3fe§X-?— 9-^>^(D*&— eyb^l^±L. g^cDTft&M© 
fe^i!i^^^Si:*-?.X^— MB*'«Bgi/^^©4^^ 

[0 0 8 4] m>Rm2 xii. ^fi^^ -^zf^m^-r?>n 

[0 0 8 5] ft^^3T?{i. ^*»feOH^(0»{i:>lt 
JESLTgBgL/c©T\ mBlcj:>D^i:^m\HtS^^m^ 

[0086] m^-m. 4 Tti, -fe/i/^^-v -y >^^j^fig-r 5# 

[0 0 8 7] immsT'lt. ^^~<D^i3J:ryc<Disr 
5 -<D?l^<DTS6 f: * « S«±<D:r ^ V h u <^ X :fo 

©S^tDT* i:^^»«±<Dy7<y^-^h';i'X43j;t>' 

[0 0 8 8] tmmeTlt. ^^-(Dm^(DTmtrj::S> 
W&±.<oy'y >y ^ V h ij ^Xfe-feD'^OltiOS^cD^P 

h U i'X*3<tt>*^(Df(fiOSiScOfilJ; D'>:&< L/cOT. 
[0 0 8 9] W^:^7T'«. ^^~-©§;^<DT«&fc*S 
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[0 0 9 0] |f#S8-ett. ^f5-<3DSl^(DT«6fc>a:S 

[0 0 9 1] WiRj^QTHi. -tr^P^^-v^yt/^J^^-rS^ 
Ity^^^yif-rhV '>Xi)^^:^?,(D-V^ -/"y-y^-^VV if 

[0 0 9 2] c<Dmm<Dm>m i otEm<Dmmm^iiim 
m^mi, 2, 3, 4, 5, e. 7, s 
* /c a 9 i2^<o?8ts^^s*i»^t rz<ox. iB^a^/s 

[0ffi<Offi#=S:i}£BJ] 

[0 1 ] c<o^m<Dm 1 <DSiM©?^«|{cfctts?«^^ 

[0 2] CO^B^OH 1 ©||M(DJi^SI©§l§je>'^^->'0 

mmm 

[03] ffl?Sa^^Otaig:^r^fe«r^f 7n-^^-h 
[0 4 ] <! O^B^O^ 2 ©IIS(lOJg«|(D?«Sa^«?<D* 



[^1] 




(10) <t$P2 0 0 2-2 1 4 6 2 2 
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[06] ^3 0j|Sfi<Djgj|fci3ij-;5si§efeia?^5-^ 

@(7PI^S0 

[07] ^3<D||Sa<0J^llfc^3tt«g^feJ;c;y$-^ 

[0 8 ] c <D^m<Dm 5 onsfsoj^titcfeit 
^?o»f®0 

10 [09] C©^B^(D^5<D||SS©Jg^©5^/^:5f->'CO 
[010] — «;W*5^©Wffi0 

[011] CO5gB^©m5CDj|$S©Jgai©5|^<!!)»f®0 
[012] — SaW*§!iS©^®0 

[013] C:©fgB^C>B6(D||*gcOjefl|Og§e(DIW®0 
[014] £1 <Dmm(D^ 7 <D|ISfi©»li©I^CO»iS0 

[015] c omBMom 8 OUSS^J^SIfcfett « ?Ksa 

[016] ^^^3fe£o^B^^^*?^D»f^0 

20 [01 7] 7-<;l/^®/^:Sf->'0 
[01 8] mk<0:fyy'-y^;\yi$i(Dm^m 

1 

2 a, 2 b 

3 mm 

4 X-^— 9- 
6 

1 2 ^ 

1 3 ^^"5— ©ggS 

30 
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